Objective: Assess patient-physician agreement on management goals for chronic musculoskeletal pain and its associations with patient and physician visit experiences.
C hronic musculoskeletal pain is a major cause of suffering and disability in the United States and a common reason for primary care visits. [1] [2] [3] [4] Effective management of chronic pain requires a therapeutic relationship within which the patient and physician can assess pain, discuss goals of care, and make treatment decisions. 5 Patient-physician agreement about goals of care is considered an important component of patient-centered care, 6 particularly for chronic pain management, which typically requires a multipronged approach targeting different aspects of pain (eg, functional limitation, emotional impact, pain intensity). 7 Both physicians and patients cite disagreements over goals of care-particularly around opioid analgesics-as a major reason that discussions about chronic pain are often unproductive and associated with negative patient experiences and the occurrence of "difficult" visits [8] [9] [10] (ie, visits that result in physician frustration and negative countertransference 11 ).
The dramatic rise in the use of opioids to treat chronic musculoskeletal pain and the subsequent increase in opioid overdose rates during the past 15 years have precipitated a shift in recommended clinical practice away from long-term opioid use. 12, 13 Clinical guidelines for using opioids to treat chronic pain have long-endorsed collaborative goal setting, 14 but the putative benefits of agreement on goals for chronic pain have not been empirically investigated. Recent guidelines, including those published by the Medical Board of California 15 and the Centers for Disease Control and Prevention, 16 not only encourage collaborative goal setting but also recommend that in most cases reducing pain intensity should not be the primary treatment goal. 17, 18 These guidelines instead recommend prioritizing objective or observable goals, such as reducing pain-related functional impairment or minimizing risks of opioid-related harms. In contrast, recommendations during the late 1990s and 2000s emphasized reducing pain intensity (exemplified by the campaign to make pain assessment the "5th Vital Sign" 19 ). These new recommendations may lead to greater disagreement about goals between patients and physicians. For example, if patients prioritize reducing pain intensity while their physicians prioritize improving function and reducing opioid use, their clinical interactions may be rife with opportunities for cross-purposes, misunderstandings, and rancor.
We know relatively little about how often primary care physicians and patients taking opioids for chronic musculoskeletal pain agree on pain management goals, or how this agreement relates to patients' and physicians' perceptions of their clinical interactions. A likely reason for this knowledge gap is that it is relatively difficult to study the subpopulation of primary care patients with chronic pain who are also on long-term opioids. Many studies focus on pain clinics or patients with opioid use disorder; these populations are important but are highly selected groups and may not reflect the full range of patients on long-term opioids that primary care physicians (who write more than two-thirds of long-term opioid prescriptions 20, 21 ) treat in everyday practice.
In this study we examined agreement on goals between primary care patients taking opioids for chronic musculoskeletal pain and their physicians after routine clinic visits. We addressed 3 research questions-RQ1: how do the pain management goals prioritized by primary care physicians compare to the goals prioritized by patients taking opioids for chronic musculoskeletal pain? RQ2: what is the correlation between patient-physician agreement on goals and physician-reported visit difficulty? RQ3: does patient-physician agreement on goals predict patients' self-reported visit experience?
Characterizing patient-physician agreement on goals around chronic pain is important for understanding the degree to which patients and physicians are on the same page when managing pain. If greater agreement is associated with better patient experience or fewer difficult visits, then efforts to foster agreement on goals holds promise as a strategy for improving chronic pain management in primary care.
MATERIALS AND METHODS

Participants
Patients and physicians were recruited from 2 hospitalbased primary care resident clinics at the University of California, Davis Medical Center in Sacramento, California. Eligible physicians were internal medicine or family medicine residents who saw primary care patients at one of the study clinics and had completed Z1 year of residency training. Eligible patients were established adult patients who were prescribed long-term opioids (defined as Z1 opioid dose per day for Z90 d) for chronic musculoskeletal pain by their primary care physician, reported at least moderate pain intensity, and planned to discuss pain management during a scheduled appointment with an enrolled physician. Patients were ineligible if they were receiving active cancer treatment or palliative care, spoke a language other than English during clinic visits, or were being prescribed opioids by someone other than their primary care physician. The University of California, Davis Institutional Review Board approved this study; all participants provided written informed consent.
Recruitment
Physicians were recruited through e-mail invitations and clinic presentations. Patients were recruited by reviewing clinic schedules of enrolled physicians to identify potentially eligible patients. A research assistant then contacted potentially eligible patients by either approaching them in clinic waiting rooms or mailing them a letter describing the study (including instructions for opting out of further contact) followed by a telephone call. For each contacted patient, the research assistant confirmed the patient's eligibility and interest in the study and then asked the following 3 visit-specific screening questions:
(1) How would you rate your average pain over the past week, with 0 being no pain and 10 being the worst pain possible? (2) At your upcoming visit, how likely are you to talk about ways to get better control of your pain? (1-very unlikely to 5-very likely) (3) At your upcoming visit, how likely are you to talk about changing the dose or type of your pain medicine?
(1-very unlikely to 5-very likely) Patients were eligible to enroll if they rated their pain as Z4 and answered "likely" or "very likely" to question 2 or 3. Questions 2 and 3 were designed to focus recruitment on clinic visits for which pain management was a substantive topic of discussion. Prior studies found that up to 25% of primary care patients reporting moderate to severe pain did not discuss pain during clinic visits, 9 and that nearly half of discussions about opioids were confined to routine refill requests. 22 Patients' eligibility was confirmed within 48 hours of their scheduled appointment. Interested patients who reported being unlikely to discuss pain management were rescreened for eligibility before subsequent appointments. Each enrolled patient could only participate in a single visit; however, enrolled physicians could participate in multiple visits. Data collection took place from November 2014 through January 2016.
Baseline Measures
Physicians provided demographic information at enrollment. Immediately before their clinic visits, patients completed questionnaires that included demographic information and several other pain-related measures. Physical and mental health was assessed using the Veterans RAND 12-item Health Survey (VR-12), a nonproprietary version of the SF-12. 23 Responses to the VR-12 were used to calculate physical health component scores (PCS) and mental health component scores (MCS). PCS and MCS range from 0 to 100 (with 100 indicating perfect health), are designed to be mutually orthogonal, and have been benchmarked against health status measures from nationally representative surveys. 23 Pain severity was assessed using the PEG (pain intensity, enjoyment, and general activity), a 3-item scale that performs well in primary care compared with longer measures. 24, 25 Pain catastrophizing was measured using the Catastrophizing subscale from the Coping Strategies Questionnaire. 26 Risk for opioid misuse was assessed using the 5-item SOAPP-SF (Screener and Opioid Assessment for Patients with Pain). 27 
Postvisit Physician Measures
Immediately after each visit, physicians completed the 10-item Difficult Doctor-Patient Relationship Questionnaire. 28 Physician-reported visit difficulty has been associated with worse patient satisfaction, greater symptom burden, and higher health care utilization. 11, 29 In addition, each physician was prompted "to think about which goals you would prioritize for this patient's pain management" and then asked to rank the following 5 goals from first to fifth: "reduce this patient's level of pain" (intensity), "decrease the effects of pain on this patient's ability to perform daily activities" (function), "minimize harmful side effects from pain medications" (side effects), "decrease the effect of pain on this patient's enjoyment of life" (enjoyment), and "determine what is causing this patient's pain" (diagnosis).
Postvisit Patient Measures
Immediately after their clinic visits, patients completed several measures about their experience during the visit. Patient agreement with treatment plan was assessed using a 3-item scale developed by Staiger et al 30 that independently predicted long-term health outcomes in a previous study of patients with low back pain. Patient appraisal of physicians' communication skills was assessed using 6 items from the Consumer Assessment of Healthcare Providers and Systems (CAHPS) Adult Visit Survey. 31 Patient trust in physician was assessed using the short form of the Wake Forest trust in physician scale. 32 Patient assessment of visit difficulty was also assessed by rewording 5 items from the Difficult Doctor-Patient Relationship Questionnaire to assess the patient's perception of visit difficulty. Patients also reported whether the visit was with their usual primary care physician and estimated the number of previous visits they had had with the physician they saw. Finally, patients were prompted to "think about which goals (for pain management) are most important to you," and then asked to rank the same 5 goals that physicians ranked from first to fifth.
Chart Abstraction
Data from patients' electronic medical records were manually abstracted by a trained research assistant. One author (S.G.H.) independently abstracted records for 23% of patients to check abstraction accuracy; he also reviewed and adjudicated ambiguous cases. Data abstracted included pain location, common physical, mental health, and substance use diagnoses, and patients' baseline daily opioid dose measured in morphine milligram equivalents. 33 Diagnoses made after a patient's clinic visit were not included.
Statistical Analysis
To assess correlations and construct validity among the different measures of patient experience, productmoment correlations, and exploratory factor analysis were conducted for the 4 measures of patients' post-visit appraisal of the study encounter (agreement with treatment plan, assessment of physician communication skills, trust in physician, and patient assessment of visit difficulty). When multiple measures loaded onto a single factor (as determined by inspection of factor loadings, eigenvalues, and scree plots), we combined these measures to form a single, standardized measure of patient experience. 34 For the first research question, patient-physician agreement on goals was evaluated both overall and for specific goals. Overall agreement was considered present if the physician's first-ranked or second-ranked priority for the patient included the patient's top-ranked priority. Similar definitions have been used in prior studies comparing patient and physician priorities. 35 Goal-specific agreement was measured separately for each of the 5 ranked goals (intensity, function, side effects, enjoyment, and diagnosis) by calculating the difference between the patient and physician ranking for each goal.
For the second research question, which concerned the correlation between agreement on goals and physicianreported visit difficulty, we conducted regression analyses with physician-reported visit difficulty as the dependent variable and the agreement measures as the independent variables. We conducted separate regressions for overall agreement and for each measure of goal-specific agreement.
Physician was analyzed as a random intercept to account for clustering within physicians.
For the third research question, which concerned the correlation between agreement on goals and patient experience, we conducted regression analyses with patient experience as the dependent variable and agreement on goals as the independent variable. We again conducted separate regressions for overall and goal-specific agreement and analyzed physician as a random intercept to account for clustering. Missing data were rare (0% to 2%) and were not imputed. Regression assumptions for RQ2 and RQ3 were checked by inspecting residual plots.
RESULTS
In total, 75% of eligible physicians (90 of 120) enrolled in the study. Of the 90 enrolled physicians, 49 saw at least 1 study patient and so were included in the final sample. Data from physicians who did not see any study patients were dropped from the final sample. The research assistant contacted and screened 194 patients and identified 134 eligible patients. Of these eligible patients, 113 (84%) were willing to enroll and 87 actually enrolled. The remaining 26 eligible and willing patients were unable to enroll due to scheduling conflicts (eg, canceled visits). In total, 86% of patients reported that the study visit was with their primary care physician, and 92% reported at least 1 prior clinic visit with the physician they saw during their study visit. Table 1 shows patient and physician demographics. Only 13% of patients reported working full or part time; 52% described themselves as unable to work and 34%, as retired. The median annual household income was between $10,001 and $20,000; 81% of patients reported incomes r$60,000. For comparison, 2015 median household income in Sacramento County was $58,942. 36 Table 2 shows patients' clinical characteristics. Patients reported substantially lower physical and mental health than the general US population. Patient median PCS was 22.8 (interquartile range [IQR], 18.0 to 29.9), which is 1.5 SDs worse than the US median PCS of 40.7. 23 Patients' median MCS (37.4; IQR, 42.9 to 58.9) was 1.1 SDs worse than the US median PCS of 53.1. Patients' mean pain severity was 7.6; patients reported a mean of 2.4 (median 2) different pain sites. The most common pain locations were back (74%), lower limb (54%), upper limb (36%), and neck (21%). Common pain-related medical diagnoses included osteoarthritis (36%) and fibromyalgia (13%). A substantial proportion of patients also had mental health diagnoses, especially depression (54%) and anxiety (34%). Approximately two-fifths of patients had current or prior substance use disorder (excluding tobacco). Patients' median daily opioid dose was 40 morphine milligram equivalents (IQR, 20 to 80); 24% of patients were prescribed opioids and benzodiazepines concurrently.
All 4 post-visit measures of patient experience (agreement with treatment plan, assessment of physician communication skills, trust in physician, and patient assessment of visit difficulty) showed ceiling effects, with median values close to the best possible rating ( Table 2 ). All 4 measures were also highly correlated with each other (mean |r|, 0.79; range, 0.70 to 0.85). Exploratory factor analysis results indicated that all 4 variables loaded onto a single latent construct, so we combined all 4 variables into a standardized composite variable (ie, summated rating scale) we called "patient experience." This approach adjusts for the different ranges among the 4 variables and for the fact that patient-reported visit difficulty has a different polarity than the other 3 measures. Physician-reported visit difficulty scores were normally distributed, with a mean of 28 (SD, 10.6). Physicians rated 41% of visits as difficult (defined as a visit difficulty score Z30). In prior studies that examined all primary care visits, physicians rated only 15% to 18% of visits as difficult. 11, 28 Figure 1 shows patients' and physicians' ranked priorities for pain management after each study visit. Nearly half (48%) of patients ranked reducing pain intensity as their top priority, followed by 22% who ranked diagnosing the cause of their pain as most important. In contrast, physicians ranked improving function as their top priority for 41% of patients, and ranked reducing medication side effects as most important for 26% of visits. Overall agreement on goals (ie, the physician's first-ranked or secondranked priority included the patient's top-ranked priority) was present in 38% of visits. Figure 2 displays goal-specific agreement (ie, the difference between patient and physician ranking for a specific goal) for each the 5 goals ranked by participants. By far, the greatest difference in ranking between patient and physician priorities was for reducing pain intensity. Patients nearly always ranked reducing pain intensity higher than did the physicians they saw; physicians ranked reducing pain intensity as higher priority than the patient in only 14% of visits. Patients typically ranked reducing side effects and improving function as lower *VR-12 (range, 0 to 100); higher score = better health. wMeasured using the PEG (pain intensity, emotion, and general activity) scale (range, 0 to 10).
zRange, 0 to 20; higher score = greater risk of opioid misuse. Positive screen is score Z4.
yHigher scores = more positive experience for agreement with treatment plan, communication skills, and trust in physician. Higher scores = worse experience for patient-reported visit difficulty. 1 missing value for trust and patient-reported visit difficulty.
8Range, 10 to 60; higher scores = more difficult visit. zCategories are not mutually exclusive. #Morphine milligram equivalents. **Early refill requests, taking more opioids than prescribed, lost or stolen prescriptions, using opioids for nonmedical purposes, abnormal urine drug screen, obtaining opioids from clinicians outside of UC Davis, and violation of signed patient-prescriber controlled substance agreement.
wwCurrent or previous illegal drug use, prescription drug abuse, alcohol abuse or current marijuana use.
IQR indicates interquartile range; SOAPP-SF, Screener and Opioid Assessment for Patients with Pain; VR-12, Veterans RAND 12-item Health Survey.
priorities than the physicians they saw; however, the difference between patient and physician rankings had much more variation for both of these goals than was the case for reducing pain intensity.
Because disagreement about goals was most pronounced for reducing pain intensity (and to reduce risk of type I error), we restricted statistical analyses for RQ2 and RQ3 to 2 measures: overall agreement on goals and intensity-specific agreement. Results of our regression analyses for RQ2 showed that neither overall agreement (b = 1.92; 95% confidence interval [CI], À2.70 to 6.55; P = 0.41) nor intensity-specific agreement (b = 0.42; 95% CI, À 0.87 to 1.71; P = 0.53) were significantly correlated with physician-reported visit difficulty. Similarly, neither overall agreement (b = À0.08; 95% CI, À0.45 to 0.30; P = 0.69) nor intensity-specific agreement (b = À0.06; 95% CI, À0.17 to 0.04; P = 0.24) were significantly correlated with post-visit ratings of patient experience. Patient experience values were highly skewed, so we repeated analysis of RQ3 using generalized linear models with a log link. 37 Results did not meaningfully differ from those of our primary analysis.
DISCUSSION
In this study, we characterized patient-physician agreement about pain management goals after primary care visits that involved patients on long-term opioids for chronic musculoskeletal pain. To our knowledge, this is the first empirical analysis of patient-physician agreement about goals of chronic pain management. We found substantial differences in patients' and physicians' relative priorities for pain management. Patients' most common top priority was reducing pain intensity, followed by diagnosing the cause of the pain. In contrast, physicians' most common top priority for patients was improving function, followed by reducing medication side effects.
Some of the observed disagreement is likely due to recent shifts in clinical practice. Physicians' focus on functional goals and medication side effects (eg, reducing opioid use) likely reflects recent recommendations to prioritize functional goals and to minimize opioid-related harms. In particular, the Medical Board of California guidelines were published just before data collection began, and physicians may have seen or read about these guidelines during the study period. In contrast, patients are likely more focused on symptom relief. New guideline recommendations may also reinforce some physicians' tendency to avoid discussing diagnosis or physical symptoms when physicians perceive they have limited ability to reduce symptom severity. 38, 39 Patient-physician disagreement about pain management priorities may also reflect differences in how patients and physicians understand pain. Prior studies suggest that patients typically subscribe to a biomedical view of chronic pain, whereas most physicians subscribe to a more biopsychosocial view. 8, 40 Perhaps patients were more likely than physicians to prioritize diagnosing the cause of their pain because of a biomedical view of chronic pain, in which pain signifies undiagnosed mechanical dysfunction or injury. Another possible explanation is that patients may not readily distinguish between pain interference and pain intensity, or may view reducing pain intensity as a necessary antecedent to improved function. Further research is needed to corroborate our findings and investigate these potential explanations. Pain management guidelines stress the importance of collaborative goal setting for chronic pain, so we were surprised to find no evidence that either overall agreement or intensity-specific agreement was associated with physicianreported visit difficulty or patient experience. In total, 86% of patients saw their regular physician, so a possible explanation is that disagreement about goals has relatively minor effects on patients' and physicians' experiences during a visit in the context of an established therapeutic relationship. A recent study found that veterans with chronic pain tended to evaluate physician recommendations in the context of their existing relationship, so that patients who have a positive therapeutic relationship with their physicians may accept recommendations or treatment plans even when they did not fully agree with them. 5 Another possibility is that patients and physicians may not have realized that they prioritized different goals, because goals were not explicitly discussed during the visit. Some patients may assume that their treatment priority and their physicians' treatment priority are the same, even when they are not. Finally, disagreements about goals may only become relevant during visits where patients and physicians disagree about treatment plans (eg, whether to prescribe opioids). These findings-and the absence of prior studies on this topic-underscore the need for additional empirical research on measuring patient-physician agreement about goals as well as on the relationships between agreement and visit outcomes related to chronic pain.
Patient characteristics in our study are consistent with prior research indicating that patients on long-term opioids for chronic pain constitute a vulnerable population who are poorer and sicker than the general population and have high rates of comorbid mental health and substance use disorders. 41, 42 Nearly a quarter (24%) of patients in our sample was co-prescribed benzodiazepines. This rate of coprescribing is similar to rates reported in studies of veterans on long-term opioids 20, 43 ; however, our data are more recent and were collected when the risks of co-prescribing were more widely appreciated. Therefore, the rate of coprescribing in our sample may indicate that we recruited a patient population at relatively high risk for opioid-related harms. Most physicians in our sample were female and identified as either white or Asian. Physician sex, physician race, and patient-physician concordance have important, complex associations with patient experience that require large samples to investigate. [44] [45] [46] Although physicians rated a substantial proportion of visits as difficult (41% vs. 15% to 18% for all primary care visits), our analyses suggest that disagreement about goals is apparently not a major driver of visit difficulty in this population. Most patients in our sample reported positive experiences (Table 2) , though a substantially lower proportion reported "top box" (ie, best possible) scores compared with national samples of primary care. For example, 72% of our sample gave "top box" scores for physician communication skills compared with 92% in national primary care samples. 47 Still, the positive measures in our sample indicate that even among patients taking opioids for chronic pain (and during visits where patients expected to discuss pain management), most patients have positive primary care experiences. As mentioned above, a likely explanation for these positive score is that most visits involved the patient's regular physician.
Our study has several limitations. We studied visits in resident teaching clinics, so findings may not generalize to visits in community clinics or visits involving only attending physicians. We excluded residents with <1 year of experience, but residents may still be more likely to have poor communication skills than more experienced physicians. However, in our experience residents tend to develop communication styles early in training, and both good and bad communication habits are difficult to change over time. Resident clinics also typically care for a higher proportion of patients with high-risk opioid use than do community clinics, 48 and are also more likely to be "early adopters" of new recommendations for opioid prescribing. Thus, our results likely prefigure challenges that community clinics will face as new guidelines are adopted. Our sample is relatively small, largely because targeting specific visits during which patients planned to discuss pain management required resource-intensive recruitment methods. This approach was necessary to ensure that both patients and physicians could meaningfully rank pain treatment goals. This approach may have under-sampled patients with chronic pain who rarely discuss pain management or disagree with their physicians; however, comparison with national "top box" rates indicates that our sample was not unduly biased toward patients who have positive therapeutic relationships with their physicians. Finally, we assessed patient-physician agreement rather than patients' and physicians' perceptions of agreement.
Our findings suggest that patients and physicians prioritize substantially different management goals for chronic pain. In addition, recent clinical guideline changes may exacerbate differences in patient and physician treatment priorities, with patients focused on reducing pain intensity, whereas physicians have shifted to emphasizing functional goals and avoidance of long-term opioid prescribing. Communication training initiatives and organizational changes (eg, incorporating goals-of-care discussions into patient-provider prescribing agreements) may be needed to help primary care physicians ensure that their patients appreciate the importance of focusing on safe prescribing and functional goals when managing chronic musculoskeletal pain.
